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CHAPTER I

THE BACKGROUND AND PURPOSE OF THE STUDY

When children with developmental language disorders have difficulty
in the auditory comprehension of normally uttered speech signals, clin
ical evidence suggests that comprehension often may be improved if the
speaker simply employs a slower rate of utterance.

There is relatively

little research support for this specific clinical observation, however;
and it is possible that variables other than rate of utterance may ac
count for variations in comprehension.

If a child is perceived as hav

ing difficulty in understanding, the speaker may slow down the rate at
which he speaks and consciously or unconsciously, he may simplify both
the vocabulary and the sentence structure he uses.

Any resultant in

crease in the child's apparent ability to understand may be due to one
or all or to some combination of these or other factors.
Some data have been reported regarding normal, blind, mentally re
tarded, cerebral palsied and speech and language impaired subjects, which
do appear to demonstrate, under certain conditions, that rate of speak
ing can affect the auditor's comprehension (Barabasz, 1968; de Hoop,
1965; Diehl, White and Burk, 1959; Dopheide, 1968; Fergen, 1954;
Foulke, 1966; Foulke, Amster, Noland and Bixler, 1962; Goldhaber, 1970;
Goldstein, 1940; Miron and Brown, 1968; Nelson, 1948; Reid, 1968;
Spicker, 1963; Stroud, 1967; Thompson, 1969; Wood, 1965; Woodcock and
Clark, 1968).

The interpretation of these studies is subject to cer

tain limitations, however, in terms of the populations used as subjects,

1
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the stimulus materials presented, the way in which speaking rate was
defined, and in the techniques employed to vary speaking rates.
The subjects in many of the "normal" studies were university stu
dents; that is, populations already linguistically mature (Barabasz,
1968; Diehl, White and Burk, 1959; Foulke, 1968; Nelson, 1948; Reid,
1968; Voor and Miller, 1965).

Studies using children as subjects have

considered mainly the older age ranges, Wood (1965) being the only in
vestigator to date who has used subjects as young as first-graders.
There are obvious disparities in linguistic ability among the mature
adult, the relatively mature older child and the very young child; and
the effects of rate on comprehension, especially in the young child
during maturational stages of linguistic development, have not yet
been adequately defined.
The diversity of stimulus materials used in studies to date tends
to confound the interpretation of reported results.

Materials range

from scientific and prose passages, through university lectures and
newscasts, to individual short commands.

In some studies, different

materials have been presented at different rates with no reported atten
tion to possible variations in complexity of the materials employed
(e.g., Nelson, 1948).

Apart from Thompson's investigation (1969),

little attention has been directed toward syntactic properties of the
stimulus materials.

It is quite possible, nevertheless, that differ

ent syntactic characteristics are affected differentially by changes in
rate of utterance.
In most previous studies, rate has been defined as the number of
words spoken per minute, calculated for a sentence, paragraph or sample
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of extemporaneous speech.
uring speech unreliable.

Several factors render this method of meas
Extemporaneous speech may vary, within rela

tively brief samples, from 125 to 328 words per minute (Kelly and Steer,
1949); variations occur in the number of syllables contained in a word;
and words, phrases, and sentences have within, as well as between them,
both intentional and unintentional pauses.

As Cotton (1936) remarks,

"Speech rate determinations which are made by timing a speech and cal
culating the average number of words spoken per minute, although use
ful for some purposes, are practically worthless in any scientific study."
Nevertheless, throughout the literature, normative data on rate of
speaking have been, in the main, measured in words per minute.

Infor

mation regarding the average number of syllables spoken per second is
scant.

In one study which considered this question, 24 adult readers

repeated 450 phrases of five-syllable length (Walker and Black, 1950).
It was found that the duration of a five-syllable phrase spoken at a
normal rate is approximately one second.

Studies involving rate of utter

ance might be less ambiguously interpreted were rate to be measured in
syllables per second and if a standard rate such as five syllables per
second were taken uniformly to represent a "normal" rate.
Speech can be mechanically expanded (made slower) or compressed
(made faster) by several methods without producing changes in the funda
mental frequency of the speech signal.

The method most commonly employed

in studying the effect of rate on comprehension was described originally
by Fairbanks, et al.

(1952).

A rotating record head in a modified tape

recording instrument systematically discards parts of the original tape
recorded speech sample to produce time-compressed speech, and systemati
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cally repeats fractions of the original sample to produce time-expanded
speech.
One major drawback of the sampling method of mechanically timealtered speech is that at the extremities of expansion and compression,
it produces distortion (Scott, 1965).

In mechanically time altered

speech, the samples which are discarded or repeated are randomly se
lected, thus consonants, vowels, and pauses are treated alike.
duration may be either lengthened or shortened.

Their

At the extremities of

expansion and compression, this change in duration results in distorted
speech, for duration is the only acoustic factor which makes is possible
to distinguish between stops and fricatives, and to identify two sounds
with identical formants as different vowels (Denes and Pinson, 1968,
pp. 136, 137).

Additionally, it is unlikely that a given signal would

be sampled in exactly the same way on two consecutive passes through
such a device.
A more recent approach to mechanical rate changing is to change
the duration, not of the speech itself, but of the pause times (Miron
and Brown, 1968; Lass, 1970).

This method is based on the work of

Minifie who, with an automatic duration analyzer, found that "changes
in reading rate are more a function of the compression and expansion
of silence intervals than of variation in speech intervals" (Minifie,
1963, reported in Lass, 1970).

When humans are asked to speak at a

faster rate, there is a logarithmic decrease of pause time while phonation time decreases at a linear rate.

"Thus, normal speeding of speech

output is accomplished at the disproportionate expense of pause time.
The artificial compression techniques so far explored indiscriminately
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delete both phonation and pause by heretofore unspecified differential
amounts" (Miron and Brown, 1968).

Even were the foregoing limitations

not involved in mechanical rate alteration, and even though more re
cent research on computerized techniques is being carried out, speech
compression/expansion instrumentation is not commonly available to the
clinician, nor do such techniques yield speech samples which are re
presentative of the speech to which children typically are exposed
during their development of language.
The approach used in some studies on the effect of rate on com
prehension, e.g., the study by Fergen (1954), is to train a speaker
to use specific rates of utterance.

This method has advantages of

minimizing distortion and being closely related to real, as distinct
from artificial, speaking situations.

Because of its greater resem

blance to the classroom situation with normal children and to remed
ial therapy with language disordered children, the "live" method-when carefully managed--may provide results which have greater gener
alization and potential applicability to the management of both normal
and disordered language development.
The present study was designed to investigate the effect of natur
ally altered speech rate on comprehension in young normal children when
vocabulary and sentence structure are kept constant.
thus posed:

The question was

when there is a deliberate modification in rate of speak

ing, what is its effect on comprehension in normal children who are in
the maturational stages of language development?

If a relationship be

tween rate and comprehension were found to exist in these normal child
ren, guidelines might be afforded for further study of this relationship
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in children with disordered language development.

Review of the Related Literature

Normal subjects
Wood (1965) used as subjects 90 normal children distributed equally
among grades one, three and five.

Using a Tempo Regulator as a means

of compressing the stimulus material, tapes were made of 50 imperative
sentences at rates of 175 to 400 words per minute (wpm) in increments
of 25 wpm.

Each subject listened to five sentences presented at each

of ten rates.

If the subject were able to perform correctly an overt

response to the command, the sentence was judged to have been compre
hended.

Results showed that, in general, comprehension decreased as

the rate of presentation increased.

However, at rates even as fast as

350 wpm, the subjects exceeded 90% comprehension, and at no rate did
the level of comprehension drop below 75% of the comprehension at nor
mal rate.

A significant rate by grade level interaction appeared to

the author to be due to the lower comprehension at fast rates by first
graders.
Woodcock and Clark (1968) presented 162 elementary school children
with a narrative passage at rates ranging from 78 to 428 words per min
ute, in increments of 50 wpm.

These rates also were obtained by using

a mechanical means of compressing and expanding speech.

Results indi

cated that listening rates of 228 to 328 words per minute were more effi
cient for learning and retention than was the normal rate of 178 wpm.
very fast listening rates, there was a drop in comprehension.
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Fergen (1954) differed in her study from those previously discussed
in as much as she did not use mechanically compressed or expanded speech,
but trained a live speaker to vary the rate of utterance.

Using rates

of 80, 130, 180 and 230 words per minute, she presented recorded pass
ages of prose to 438 children in grades four, five and six.

Results

indicated that a rate of 130 wpm effected the highest listening com
prehension and that a rate of 80 wpm effected a higher listening com
prehension than rates of 180 and 230 wpm.

Speech and language impaired sub jects
Stroud (1967) compared second grade children with functional misarticulations, to matched normal speaking subjects in order to study the
effects of rate upon comprehension.

His results indicated that the nor

mal subjects were able to understand rapid or compressed speech better
than were the children with functional misarticulations.

There was no

difference between the two groups in their ability to understand slow
(expanded) speech.

Both groups performed better at the expanded and

slightly compressed rates than at highly compressed rates, i.e., than at
rates above 507= compression for the normally speaking children and rates
above 307/compression for the children with functional misarticulations.
Thompson (1969) studied the effect of rate on comprehension using
as subjects 20 aphasic children with language difficulties presumably
related to neurological impairment.

The study indicated that compres

sion of the speech signal to 807= and 607= of the normal message time re
sulted in a lower degree of comprehension.

When speech was expanded

(slowed) to 1407, of normal message time, comprehension was at an optimum.
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However expansion to 1807o was not as easily understood as at 1407>.
These results indicate that aphasic children may have difficulty both
with fast and with very slow speech.

An optimum rate would be that

slightly slower than normal.

Summary and Limitations of the Related Literature
Related studies on comprehension as a function of rate have used
both normal and speech and language impaired children as subjects.

Re

sults of the studies using normal children as subjects suggest that
these children can process slightly compressed speech with a high de
gree of comprehension.

However, as compression increases beyond a cer

tain point, the degree of comprehension drops.
Studies using speech and language impaired children as subjects
have been few in number and varied in their findings.

Speech impaired

children (specifically children with functional misarticulations), were
found to have difficulty comprehending compressed speech.

Language

impaired children (aphasics) were found to benefit from expanded
speech.

However, as expansion increased beyond a certain point, the

degree of comprehension became less.

Comprehension also dropped for

compressed speech, indicating that an optimum rate of speaking, for
these children, would be one slightly slower than normal.
The related studies leave unanswered the question of what effect
rate has on comprehension in the young child in the maturational stage
of linguistic development, when (1) rate is defined in syllables per
second instead of words per minute, when (2) specific syntactically con
trasting sentences are used as auditory stimuli, and when (3) rate is
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varied deliberately by the speaker rather than mechanically by a com
pression/expansion technique.

ThePurpose of the Study
The purpose of the

present study was to answer the following spe

cific questions:
1)

Does the accuracy with which Kindergarten children compre

hend naturally produced speech differ as a function of rate of
utterance when speech is presented at rates of 2.6, 3.4, 4.7,
5.3 and 6.3 syllables per second?
2)

Does the accuracy with which Grade Two children comprehend

naturally produced
ance when speech is

speech differ as a function of rate of utter
presented at rates of 2.6, 3.4, 4.7, 5.3

and 6.3 syllables per second?
3)

Do relative differences in comprehension between the Kinder

garten and Grade Two children remain constant at the above five
rates of utterance?
In addition, this study sought to answer the following question:
4)

Do boys differ from girls in the accuracy with which they

comprehend speech at any of the above five rates of utterance
at either the Kindergarten or Grade Two level?
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CHAPTER II
THE SUBJECTS AND PROCEDURES OF THE STUDY

The Subjects

The subjects were 100 white, middle class children, 50 from the
Kindergarten and 50 from Grade Two.

The subjects were "normal" in

that they satisfied each of the following criteria.
1)

The chronological age for each child was appropriate for his

grade placement; i.e., the Kindergarten children were aged five
and six years and the Grade Two children were aged seven and
eight years.
2)

At the time of testing, no child was enrolled in or consider

ed a potential candidate for special education.
3)

No child had been found to have any hearing, learning or vis

ual perceptual problem during routine pre-school and/or school
screening tests.
4)

At the time of testing, no child was or ever had been enrolled

in speech therapy or reading remediation.
The 100 subjects were divided into five groups, and the stimulus
material was presented at a different rate of utterance to each group
in the manner later described under "Seating".

Each group consisted of

20 children, ten being from the Kindergarten and ten from Grade Two, with
each subgroup consisting of an equal number of males and females.

Each

child was randomly assigned to a specific rate of presentation of the
auditory stimuli.

10
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Auditory Stimulus Material
The auditory stimulus material used to measure comprehension was
the receptive section of the Northwestern Syntax Screening Text (NSST)
(See Appendix A).

The receptive portion of this test by Laura Lee (1969),

consisting of 20 pairs of syntactically contrasting sentences, measures
the child's ability to understand and discriminate between the following
linguistic structures:
1

affirmative - negative

2

singular - plural of third person possessive pronoun

3

subject - object in active voice

4

present progressive - future tense

5

singular - plural, marked by _is and are

6

present - past

7

singular - plural, marked by inflections

8

subject - object, in passive voice

9

indirect object - direct object

10

prepositions - in, on, under, behind

11

he - she

12

direct object - reflexive

13

this - that

14

possessive - non-possessive

15

interrogative - declarative

16

interrogative pronoun for person -- place -- thing

Recording of the Auditory Stimuli
The sentences were spoken by an adult female whose dialect was jud-

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

13

ged by the examiner and two faculty members of the Speech Pathology
and Audiology Department to represent General American dialect, free
from any deviant characteristics.
The sentences were recorded in a sound treated room using an
Electro-voice, 635 A, Dynamic Omnidirectional microphone placed ten
inches from the mouth.

The signal was tape recorded on a

Stereo Tape Recorder, Model TC 650.
the same intensity level throughout.

Sony

An effort was made to maintain
Each sentence was checked for

rate, for lack of stress on specific syntactic structures and for
freedom from pitch inflections which differentiate declarative from
interrogative sentences.

Each sentence was re-recorded until all

criteria were satisfied.
Five separate recordings of the receptive section of the NSST
were made, each tape recording being at a different speaking rate.
The speaker attempted to approximate the following five rates of ut
terance .
A

("Slow"):

2.5 syllables per second (sps)

B

("Fairly slow"):

C

("Normal"):

D

("Fairly fast"):

E

("Fast"):

3.75 sps

5.0 sps
7.5 sps

10.0 sps

The actual rates obtained, as determined through the measurement
of Visicorder tracings, are listed below.
A:

2.6 syllables per second (sps)

B:

3.4 sps

C:

4.7 sps
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D:

5.3 sps

E:

6.3 sps

By comparing the attempted rates with the attained rates, it
will be noted that for the three slower tapes there is not much dis
crepancy between the two.

However, for the two faster tapes, the

discrepancy between the attempted and attained rates is considerable.
Inspection of the individual sentences suggested that, whereas it
was possible for the speaker to approximate faster rates of utter
ance when the stimulus sentence consisted of, say, ten syllables,
sufficient momentum to achieve these faster rates was not gained in
short sentences of, say, three and four syllables.

Especially in

the tapes of faster rates, then, variation of rate within each tape
appeared somewhat dependent upon the length of the sentence.

Per

haps because most of the NSST sentences are fairly short, the actual
mean speaking rates obtained for rates D and E were further from the
desired rates than were those obtained for rates A, B and G.

Seating
As a result of two pilot studies (see Appendix B ) , the Grade Two
children were tested in groups of ten and the Kindergarten children
in groups of five.

The children were seated, facing the tape recorder,

in the arrangements shown in Figure 1.
Asbestos partitions separated one child from another.

The tape

recorder was centrally located, and the taped stimuli were played at
a loudness level which was easily audible in all seating positions.
An assistant helped the examiner by seeing that the one-half of the
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E
Asbestos
Partitions

TR
,

/

GRADE TWO

Asbestos
Partitions
TR
KINDERGARTEN

Figure 1 . Seating arrangements for group administration of the re
ceptive section of the Northwestern Syntax Screening Test showing the
position of subjects (S) ,examiners (E), and tape recorder (TR).
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children under her supervision marked an answer for each stimulus
sentence and had adequate time in which to respond.

Presentation of the Auditory Stimuli
Each child had before him a crayon and a booklet of 44 pages,
each page having four pictures on it (see Appendix C).

The following

instructions were given by the examiner:
"I'm going to tell you about these pictures.
show me the right picture.

When I'm done, you

Look at all the pictures.

mark until I say 'Show me'.

Don't put a

When you hear a tone like this"--at

this point the examiner verbally simulated the type of signal the
children might expect--"turn to the next page".
A practice example was then given:
"The boy

has an apple.

The girl

has an apple.

Show me... The girl has an apple."
As each child
any

made a mark onthe correct

child was hesitant about what to

remarked, "Yes, that's right.
picture."

picture,

hewas

do, theexaminer

praised.

If

or her assistant

Show me by putting a mark on the right

When all the children had completed marking the correct

picture, the examiner produced a tone.

Any child who remembered that

the tone was the signal to turn the page was commended with the words,
"That's right.

A tone like this -

-

'

toot'--means turn the pag;e."

The

examiner then proceeded with the second part of the practice example,
saying, "Now show me--The boy has an apple."
Again, as each child made a mark on the appropriate picture, he
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was praised.

During the practice example, if any child failed to

mark the correct picture, the task was further clarified for him.
The examiner again 'tooted' and any child who turned the page was
praised for doing so.

The examiner continued, "Even if you're not

sure which picture to mark, be certain to mark one picture on each
page.

Now we'll do the same thing, only this time, the voice on

the tape recorder will tell us what to do."
The tape began with the same instructions as given initially
in order to familiarize the children
with listening to the tape recorder.

with the speaker's voice and
The same practice example as

with the live voice presentation was used.

Throughout the practice

session, the children were freely praised for marking the appropriate
picture and for turning pages at the correct time.

A child was taken

to comprehend the sentence spoken on the tape if he correctly marked
one foil from a page containing four foils.

For the five-year-olds,

a preliminary practice session, breaking the task into small steps,
preceded the above (see Appendices B and D ) .
lowed the practice session(s).

The test proper fol

The auditory stimuli were presented

in the following manner for each of the 20 individual NSST items.
The example below relates to NSST item 12
Sentence A.

For Example:

"The girl

(see Appendix C ) .

will drink."

(Pause of one second).
Sentence B.

For Example:

"The girl is drinking."

(Pause of one second).
"Show m e ..."
(Pause of one second).
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Sentence A (or B)-'-.

For example:

"The girl will drink."

^"The order in which the sentences are to be presented was random
ized during the formation of the NSST and is specified in the test
manual.

(Pause of five seconds for the children to select and mark
one of the four pictures).
Tone of 1,000 Hertz

of one second duration, at which signal the

ren turned the page

and found an identical set of pictures.

(Pause of four

child

seconds).

"Now show m e ..."
(Pause of one second).
Sentence B (or A).

For example:

"The girl is drinking."

(Pause of five seconds for the children to select and mark
one of the four pictures).
Tone of 1,000 Hertz

of one second duration, at which signal the

ren turned the page

and found a different set of pictures.

(Pause of four

child

seconds).

Each group testing session lasted approximately 20 minutes.

How

ever, it is emphasized that this task was not testing whether the
children could perform within certain time limits.

The tape record

er was stopped by either the examiner or her assistant if any child
was seen to need a longer time in which to respond than was allowed
on the tape recording.

No spoken segment of the tape was repeated,

however, as repetition obviously could aid comprehension.
The booklet completed by each child was checked against the an-
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swer sheet and the correct number of responses tallied.

A child's

NSST score could range from 0 to 40, depending simply upon the total
number of correct responses elicited.

The mean scores at a given

rate for all children and for the two grade levels separately were
then calculated.

These mean scores were treated statistically by

a treatment by levels analysis of variance described by Lindquist
(1953, pp. 121-155).
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CHAPTER III
RESULTS AND DISCUSSION

Mean scores obtained at the five speaking rates by Kindergarten,
Grade Two and Combined Kindergarten and Grade Two children arc shown
in Table 2 and Figure 2.
A treatment by levels analysis of variance, as described by
Lindquist (1955, pp. 121-155), was calculated.

The F for main effects

of rate, obtained by dividing the mean square for rate by the mean
square within, was 4.57.

This value, as indicated in Table 3, far

exceeds the value of 3.56 required for significance at the one per
cent level of confidence.

This result indicated that comprehension

did, in fact, vary significantly as a function of rate for Combined
Grades.

A nonsignificant F for. interaction was obtained when the

mean square for rate by grade was divided by the mean square within.
This result indicated that there was no significant variation of com
prehension scores as a function of rate between Grade Two and Kinder
garten children.

In other words, the relative difference in compre

hension between Kindergarten and Grade Two children did not vary
among these five rates of utterance.
In order to determine which of the differences between means
for specific rates were significant, individual pairs of means were
contrasted.

The critical difference (that value which must be ex

ceeded in order for the difference to be regarded as statistically
significant) was computed, using the following formula from Lindquist
(1955, p. 93):

20
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Table 2 . Mean scores and ranges of scores obtained at five speaking rates by Ki-dergarli■ ,
Grade Two and Combined Kindergarten and Grade Two children on the receptive sect ie*, of t h Northwestern Syntax Screening Test.

RATE
Grade

Statistic

A

B

C

D

V

Range

25-39

26-35

23-33

22-31

2 3-31

30.8

30.9

27. 1

28.2

28. 3

30-40

33-40

32-39

31-37

32-39

36.0

37.0

35.3

33.3

35.4

25-40

26-40

23-39

22-37

23-39

33.4

33.9

31.2

30.7

31.8

Kindergarten
(n = 50)
Mean

Range
Grade Two
(n = 50)
Mean

Range
Combined
(n = 100 )
Mean

22

4 0 !-

Mean

Score

I

' .. K

10 |

- ....0 Kindergarten (n = 50)

#—
I

O'"

Grade Two (n = 50)

"

~ 0 Combined Grades (n = 100 )

—

5 h
i
i
i

o !

_J
A

............ I___________J___ ................. !...... - _______ !__
B

C

D

E

Rate
Figure 2 . Mean scores obtained at five speaking rates by
Kindergarten, Grade Two, and Combined Grade Tito and Kinder
garten children on the receptive section of the Northwestern
Syntax Screening Test.
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Table 3 .

Summary of analysis of variance.

Source of Variation

df

ss

Rate (R)

4

154.46

Grade (G)

1

1,004.89

(9)

(1,194.01)

(Cells)

ms

38.615

34.66

8.665

Within Grades

90

757.70

8.443

TOTAL

99

1,953.71

*F

4.57*

1,004.89

4

R x G

F

1.03*

=2.48
.05(df = 4,80)

F

= 3.56
.01(df = 4,80)

F

=4.14
.005(df = 4,60)
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2 ms w
d =

2.04

NJ

n

\tfhere 2.04 is the value of t
required for significance at
the .05 level, msw is the mean
square within value shown in
Table 3, and where n = 20.
It was found that the critical difference was 1.874.

A table of

differences was arrived at by finding the differences between all
combinations of the mean scores and is shown in Table 4.
As indicated in Table 4, statistically significant differences
were observed between each of the following pairs of means:
A-D, B-C, B-D, and B-E.

A-C,

The magnitudes of the differences between

the means A-B, A-E, C-D, C-E, and D-E were not sufficiently great to
be regarded as significant.
These results indicate that, for the sample tested, comprehen
sion of the spoken sentences by Kindergarten, Grade Two and Combined
Groups was better at rates A and B, i.e., the slower rates, than at
rates, C, D and E, i.e., the normal and faster rates.
Differences between the mean scores of boys and girls were not
analyzed statistically because it appeared (see Table 5, Figure 3)
that little, if any, difference existed between these mean scores.
At the Kindergarten level, there was some tendency for girls to do
better at rate A and for boys to do better at rate D; but, in the
main, the performances were essentially identical for boys and girls,

Additional Observations
During the present study, it became apparent that various fac
tors other than rate may have influenced comprehension.

These
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Table 4 . Table of differences between mean scores, obtained
by subtracting each mean score from every other mean score
for each of the five speaking rates.

B

A

B

0.55

C

D

2 .20 *

2 .65**

1.55

2.75*

3. 20 **

2 .10 *

0.45

0.65

C

D

E

1. 10

* = Significant at .05 level
** = Significant at .01 level
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Table 5 . Mean scores obtained at five speaking rates by Kindergarten and Grade Two
boys and girls on the receptive section of the Northwestern Syntax Screening Test.

RATE
Grade

A

Sex

B

C

D

E

boys

28.8

30.8

27.4

29.2

28.4

girls

32.8

31.0

26.8

27.2

28.2

boys

36.4

36.8

34.8

33.4

35.4

girls

35.6

37.2

35.8

33.2

35.4

Kindergarten

Grade Two

N3
cr>

1

27

40

X.
x -

-

-x

-..

x
35

-

'

-

x

-X

X .

9

G

—

Mean

Score

25

----------- ^

10

•—

X

Grade Two girls (n = 25)

g------------£
8~-

U

.

Grade Two boys (n = 25)

-

:.....
A

9

Kindergarten boys (n = 25)
Kindergarten girls (n = 25)

1....
B

C

■

i .... .
D

Rate
Figure 3 . Mean scores obtained on the receptive section of
the Northwestern Syntax Screening Test by boys and girls at
Kindergarten and Grade Two levels.
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factors might include the number of syllables in a sentence, the age
of the children, the syntactic difficulty of the auditory stimuli and
the phonetic environment of the syntactic structure under test.
It was stated earlier that there was a considerable disparity
in the attempted rate of speaking and the attained rate of speaking
at rates D and E.

It was further suggested that this disparity was

due to the fact that, whereas the speaker was able to approximate
the faster rates of utterance when the stimulus sentence consisted
of say, ten syllables, sufficient momentum to achieve these faster
rates was not gained in short sentences of, say, three and four
syllables.

The variation of rate within each tape was therefore

seen to be dependent upon the length of the sentences contained in
the stimulus material.

The actual rates obtained, as determined

through the measurement of Visicorder tracings, for ten selected
sentences of three and four syllables, 14 of five and six syllables,
and 14 of seven and ten syllables at five rates of utterance are
shown in Table 6 .
In order to determine the effect of the variability of rate
within tapes upon comprehension, the mean scores obtained at the
five speaking rates by Kindergarten, Grade Two and Combined Grade
Two and Kindergarten children were calculated for the three and four
syllable sentences, the five and six syllable sentences, and the sen
tences containing seven and ten syllables

(see Table 7 and Figures

4, 5, 6 ).
The short sentences containing only three and four syllables
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RATE
N o . of
Sentences

No. of Syllables
per Sentence

"Slow"

"Fairly
Slow

"Normal"

"Fairly
Fast"

"Fast"

3 and 4

2.3

3.1

3.9

4.4

5.0

14

5 and 6

2.7

3.3

4.8

5.1

14

7 and 10

2.7

3.5

5.1

6.0

7.0

1

10

CM
v£>
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Table 6 . Mean rate in syllables per second for ten selected sentences containing three
and four syllables, 14 selected sentences containing five and six syllables, and 14 se
lected sentences containing seven and ten syllables at five speaking rates.

ho

VO
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Table 7 . Mean scores obtained at five speaking rates by Kindergarten children, Grade Two
children, and Combined groups for ten selected sentences of three and four syllables, 14
selected sentences of five and six syllables and 14 selected sentences of seven and ten
syllables from the receptive section of the Northwestern Syntax Screening Test.

RATE
Grade

Kinder
garten

Grade
Two

Combined
Grades

N o . of
Sentences

10
14
14

10
14
14

10
14
14

No. of Syllables
per Sentence

"Slow"

8.0

3-4
5-6
7-10

10.9

"Fairly
Slow"

"Normal"

"Fairly
Fast"

"Fast"

10.2

7.8
11.9
9.2

7.1
9.7
8.9

3-4
5-6
7-10

9.0
13.1
11.9

9.6
13.1
12.4

9.6

9.4

9.5

12.2

12. 2

11.5

11. 6
10. 8

3-4
5-6
7-10

8.5

12. 0
11. 0

8.7
12.5

8.3
10.9

8.2
11. 2

10. 8

10. 2

9.9

7.1

10. 8
9.0

7.7
9.9
9.5

11.9

8.6
11. 0
10. 2

LO

O

Mean

Score

31

4

j—
|

0

:

0

)(

Grade Tito (n = 50)

$

Kindergarten (n = 50)

0

Combined Grades (n = 100)

I

0

I

:l_____________1 ____________ I_____________ 1 _ ___________1---2.3

3.1

3.9

4.4

5.0

Rate in Syllables per Second
Figure 4 . Mean scores obtained at five speaking rates by
Kindergarten, Grade Two, and Combined Grade Two and Kinder
garten children for ten selected three and four syllable sen
tences from the receptive section of the Northwestern Syntax
Screening Test.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

32

14

12

-O-

—

G

Mean

Score

10

2

X;

X

Grade Two (n = 50)

6

#

Kindergarten (n = 50)

0

—0

Combined Grades

(n = 100)

1—

. 1 _____________________ I -

2.7

3.3

4.8

5.1

6.2

Rate in Syllables per Second
Figure 5 . Mean scores obtained at five speaking rates by Kinder
garten, Grade Two, and Combined Grade Two and Kindergarten child
ren for 14 selected five and six syllable sentences from the re
ceptive section of the Northwestern Syntax Screening Test.
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9

0- —

;
l

~0

—

_0

Kindergarten (n = 50)
Combined Grades (n = 100)

i

2 K

o L

i
2.7

i_ _ _ _ _ _ _ _ _ _ J_ _ _ _ _ _ _ _ _ j _ _ _ _ _ _ _ _ _ _ 1__
3.5

5.1

6.0

7.0

Rate in Syllables per Second
Figure 6 . Mean scores obtained at five speaking rates by Kinder
garten, Grade Two, and Combined Grade Two and Kindergarten child
ren for 14 selected seven and ten syllable sentences from the re
ceptive section of the Northwestern Syntax Screening Test.
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showed considerable disparity between the attempted and attained
rates at the faster speaking rates.

The fastest attained mean

rate for these sentences was 5.0 syllables per second, and there
was little variability in comprehension as a function of rate for
these short sentences.

Comprehension scores for the sentences both

of five and six syllables and of seven and ten syllables more nearly
resembled those attained for all sentences combined, i.e., scores
tended to decrease as rate increased.

These observations would

appear further to substantiate the interpretation that speaking
rate did, indeed, affect comprehension in these children.

It also

was noted, however, that the seven and ten syllable sentences eli
cited fewer correct responses than did the five and six syllable
sentences at each of the five rates.

This pattern suggests that

factors in addition to rate, e.g., length of utterance and gramma
tical complexity, may also have affected these comprehension scores.
The mean age of the Grade Two children was 8 years 0 months
and of the Kindergarten children, 5 years 9 months.

The mean ages

for sub-groups of Kindergarten and Grade Two boys and girls and for
the sexes combined are presented in Table 8 .
It may be seen in Table 8 that the groups of children presented
with the stimulus material at rate B happened to be older at both
the Kindergarten and Grade Two levels.

At both grade levels, the

mean comprehension score was highest at this rate (see Figure 2).
The mean age of the boys in the group presented with the stimulus
material at rate D tended to be younger than that of other groups and
the score for boys at this rate was depressed.

However, the girls
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in the group presented with tape D were, on the average, nine months
older than the boys and yet their scores were even more depressed.
As these results appear both to support and negate the influence
of age on comprehension at five speaking rates, no conclusions will
be drawn.
It was observed that errors were more frequently made on sen
tences where the phonetic environment tended to reduce the clarity
of the sentence.

For example, when spoken at a fast rate, the sen

tence, "The deer are running", testing the comprehension of the plur
al copula, placed less clarity on the pertinent word than the sen
tence, "The fish are swimming", which tests the same syntactic struc
ture .

Northwestern Syntax Screening Test Observations
Although incidental to the purpose of the study, it is of in
terest to note that in neither the Pilot Studies (see Appendix B)
nor the present study were group mean scores observed to be as high
as the median scores published by Lee for the age levels approximated
by these children (1969).

This disparity could be a function of var

ious factors including socio-economic and geographic differences, the
group testing situation (although the pilot studies indicated this
difference to be minimal) or simply to the more standardized admin
istration obtained by using a tape recorded presentation.

Differences

between results obtained on this study and published normative data
suggest that scores obtained on the receptive section of the NSST
should be interpreted with caution until more extensive normative
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data become available.
A frequency count of the number of errors for each sentence in
order of difficulty for Grade Two children may be found in Appendix
E and for Kindergarten children in Appendix F.
found to be consistently harder than others.

Some sentences were
Care was taken during

the recording of the tapes that no inflectional cues distinguishing
declarative from interrogative sentences x<;ere given.

Without this

inflectional cue, the children found difficulty in distinguishing
the declarative from the interrogative by the reversal of word order
alone.
The specific effects of the difficulty of the syntactic struc
tures upon comprehension at the five speaking rates could not be
assessed in the present study.
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CHAPTER IV

SUMMARY AND CONCLUSIONS

This investigation was conducted to study the effect of speak
ing rate on comprehension in the young child in the maturational
stage of linguistic development.
The subjects were 100 white, middle-class children, 50 from the
Kindergarten and 50 from Grade Two.

Each grade level was divided

into five sub-groups of equal size.

An equal number of males and

females was assigned to each group.
Each of these sub-groups at each grade level was presented
with the stimulus material at one or another of the following rates
of utterance:

2.6, 3.4, 4.7, 5.3, or 6.3 syllables per second.

Twenty children, then, ten from Kindergarten and ten from Grade Two,
were exposed to each of the five rates.
The auditory stimulus material used to measure comprehension
was the receptive section of the Northwestern Syntax Screening Test
consisting of 20 pairs of syntactically contrasting sentences.

These

sentences were tape recorded by an adult female speaking at each of
the five different rates.

The Grade Two children were tested in

groups of ten and the Kindergarten children in groups of five.

Each

child, when presented with the auditory stimuli, marked his response
with a crayon on the picture response forms used in the NSST.

The

number of correct responses was tallied for each child, and mean
scores were determined for the various groups and sub-groups.
A treatment by levels analysis of variance was used to treat

38
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the data statistically.

The F obtained for main effects was signifi

cant (p <£. .005), indicating that comprehension was, indeed, influenced
by rate of presentation of the auditory stimuli.

At the two slower

rates (2.6 sps and 3.4 sps), comprehension scores were higher than
at the normal and two faster rates (4.7 sps, 5.3 sps and 6.3 sps).
The F obtained for rate by grade interaction was not signifi
cant, indicating that children at both grade levels performed in a
like manner.

No statistical analysis of comprehension differences

between sexes was undertaken; however, by inspection of the data it
was observed that little difference was present.
Factors other than rate which may have influenced comprehension
include the number of syllables per sentence, the age of the child
ren, the syntactic difficulty of the auditory stimuli and the phon
etic environment of the syntactic structure under test.

Conclusions
Results of this study would appear to demonstrate, nevertheless,
that rate, in and of itself, and when other parameters of the utter
ance are kept constant, can have a significant effect upon compre
hension in children.

In general, the more rapid the rate of utter

ance, the less easily it is understood.

For children in the five- to

eight-year-old range, a speaking rate slightly slower than a normal
adult rate would appear optimal especially in situations where they
are expected to comprehend relatively complex auditory materials.
It is interesting to note that the results of this study show
some similarity to the results of Thompson's study which used aphasic
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children as subjects

(1969).

In both instances, a rate slightly

slower than norma] -was found to be optimal for comprehension of
speech.

This similarity indicates that there may be some commonality

between aphasic children and normal children who have not yet reached
linguistic maturity.
Finally, studies investigating the ''normal" rate of speaking
have, to date, used adults as subjects.
mal rate of utterance in children.

Little is known about nor

Further investigation might show

that the "normal" rate of speaking varies with age, and it is pos
sible that the rate at which a listener best comprehends may be in
extricably linked with the rate at which he himself produces speech.
Studies comparing this phenomenon in children of differing ages
with adults could provide better bases for the interpretation of the
present results as well as of the results of other studies which
seek to relate comprehension to rate of utterance.
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APPENDIX A
RECEPTIVE SECTION OF THE
NORTHWESTERN SYNTAX
SCREENING TEST
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1.

2.

The cat is behind the chair.
The cat is under the chair.*
She goes upstairs.*
He goes upstairs.

3.

The cat is on the cupboard.
The cat is in the cupboard.*

4.

The boy is sitting.*
The boy is not sitting.

5.

The deer is running.*
The deer are running.

6.

The boy
The boy

sees the cat.
sees the cats.*

7.

The boy
Hie boy

sees himself.
sees the shelf.*

8.

The milk spilled.
The milk spills.*

9.

The car hits the train.
The train hits the car.*

10.

This is their dog.*
This is her dog.

11.

This is a mother cat.*
This is Mother's cat.

12.

The girl will drink.*
The girl is drinking.

13.

Mother says, "Look who is here."
Mother says, "Look what is here."*

14.

The dog is in the box.
Is the dog in the box?*

15.

The boy writes.
The boys write.*

16.

Mother says, "Where is that girl?"*
Mother says, "Who is that girl?"

17.

Has Daddy finished dinner?
Daddy has finished dinner.*

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

43

18.

The boy is pushed by the girl.*
The girl is pushed by the boy.

19.

This is my hat.*
That is my h a t .

20.

The mother shows the kitty the baby.*
The mother shows the baby the kitty.

*The asterisk indicates, for each item pair, the sentence which
is to be tested first when the NSST is administered according to
the standardized directions.
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PILOT STUDIES
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The Northwestern Syntax Screening Test was devised, and typical
ly is utilized, as a test to be administered on an individual rather
than a group basis.

Two pilot studies were conducted in order to

ascertain whether it were feasible to test groups of children when
using the receptive section of the Northwestern Syntax Screening Test
and, if so, whether the results obtained in group testing were com
parable to those obtained when the same children were individually
tested.
For these purposes, the test was tape recorded by a normal fe
male speaker of General American dialect at a "normal" rate of speak
ing (i.e., at 4.7 syllables per second).

For test administration

the tape was played back on a centrally located Sony Tape Recorder
at a comfortable loudness level.

If any child was seen to need

extra time in which to respond, the tape was stopped for as long as
necessary to complete the response; but no section of the tape was
repeated.

Each child in the pilot studies was -tested once individ

ually and once as a member of a group.

No child received informa

tion regarding the "correctness" of his responses in either test
situation.
The first pilot study group-tested ten four- and five-year-old
nursery school schildren--five boys and five girls (Group I).

Five

of these children were tested individually prior to the group test
situation.

The remaining five were tested individually after the

group administration.

A preliminary practice session preceding the

standard practice session was given in order to facilitate the tak
ing of the test proper.

Each had before him a crayon and a booklet
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of eight response pages, each page containing four foils (see Appen
dix D).

The preliminary practice session proceeded in the follow

ing manner.
"I'm going to tell you about these pictures.
you show me the right picture.
right picture.
til I say

Show me by putting a check mark on the

Look at all the pictures.

'Show me' .

When I'm done,

Don't put a check mark un

When you hear a tone like this— 'toot'--" here

the examiner simulated a tone which the children might anticipate

on

the test proper--"turn to the next page."
"Show me... the fish."
(Tone).
"Now show me... the chair."
(Tone) „
"Show me... the boy is eating an apple."
(Tone)..
"Now show me... the girl is eating an apple."
(Tone).
"This time, I'm going to tell you about twopictures.
carefully while I tell you about both pictures. Don't put

Listen
a mark un

til I say 'Show me'."
"The fish... the chair.

Show me... the chair."

(Tone).
"Now show me... the fish."
(Tone).
"I'm going to tell you about two pictures again.
fully while I tell you about both pictures.

Listen care

Don't put a mark until
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I say 1Show m o '."
"The boy is eating an apple.

The girl is eating an apple.

Show me... the boy is eating an apple."
(Tone).
"Now show me...

the girl is eating an apple."

The children were liberally praised during both practice ses
sions for selecting and marking the correct picture and for turning
the page at the given signal.
The scores obtained by Group I in the group test situation (see
Table 9) ranged

from 23 to 38, with a mean of 27.

test situation,

the scores ranged from 23 to 35, with a mean of 28.6.

Hie second
children.

In the individual

pilot study tested two groups ofelementary school

The first group consisted of ten seven-year-old children--

five boys and five girls (Group IIA).

The second group consisted

of six five-year-old children--three boy:. and three girls (Group IIB).
In each case, half the children were tested individually prior to the
group test situation, and the remaining half were tested individually
after the group test situation.
inary training as did Group I.

Group IIB received the same prelim
In the group test situation for the

seven-year-olds, the Group IIA scores ranged from 29 to 38 with a
mean of 33.5.

In the individual test situation for the same age

group, the scores ranged from 29 to 37 with a mean of 34.2.

In the

group test situation for the five-year-olds, the Group IIB scores
ranged from 24 to 34 with a mean of 29.3.

In the individual testing

situation for the same age group, the scores ranged from 27 to 38 with
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Table 9 . Mean scores and range of scores ob
tained on individual and group tests of the re
ceptive section of the Northwestern Syntax
Screening Test by Pilot Study children in Group
I (Nursery School children), Group IIA (Grade
Two children), and Group IIB (Kindergarten
children).

Group

Test Situation

Obtained Scores
Range
Mean

I

Individual
Group

23-35
23-38

28.6
27.0

IIA

Individual
Group

29-37
29-38

34.2
33.5

IIB

Individual
Group

27-38
24-34

30.6
29.3
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a mean of 30.6.
From these pilot studies, the following observations and conclu
sions provided the bases for designing the major study of rate and
comprehension reported in the present paper.
1)

It is operationally possible for an examiner and one assis
tant to group test ten seven-year-old children.

2)

It is operationally possible for an examiner and one assis
tant to group test six five-year-old children.

3)

Differences between the scores in the group and individual
test situations were minimal, suggesting the same linguis
tic skills were assessed in both situations.

4)

Whereas some of the nursery school children found it diffi
cult to turn the pages of the test booklet, none of the
elementary school children exhibited any difficulty in
this task.

5)

The most easily supervised seating arrangements for testing
early elementary school children were those subsequently em
ployed in the present major study (see Figure 1 on page 15).

6)

Asbestos partitions successfully screened the work of one
child from another.

7)

A preliminary practice session preceding the standard prac
tice session facilitated the taking of the test for the fourand five-year-old children in the group test situation.

The

task was broken down into small steps, namely:
(a)

identifying the one appropriate picture on a page
of four foils when presented with a single vocabu-
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lary item;
(b)

turning a page at a given signal;

(c)

identifying the one appropriate picture on a
page of four foils when presented with a single
sentence;

(d)

listening to two vocabulary items, followed by
the repetition of one of them, prior to re
sponding ;

(e)

listening to two sentences, followed by the
repetition of one of them, prior to respond
ing .

8)

No additional preliminary practice session preceding the
standard practice session was found to be necessary for the
seven-year-olds in the group test situation.
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SAMPLE PAGE FROM THE RECEPTIVE SECTION
OF THE NORTHWESTERN SYNTAX SCREENING
TEST ILLUSTRATING ITEM NUMBER 12
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APPENDIX D
SAMPLE PAGES FROM THE PRELIMINARY PRACTICE
SESSIONS USED FOR NURSERY SCHOOL
AND KINDERGARTEN CHILDREN
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APPENDIX E
ORDER OF DIFFICULTY OF SENTENCES ON THE RECEPTIVE
SECTION OF THE NORTHWESTERN SYNTAX SCREENING
TEST FOR 50 GRADE TWO CHILDREN
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Sentence No.

No. of Errors

Sentence

17c

34

Has daddy finished dinner?

14a

27

Is the dog in the box?

20d

23

The mother shows the kitty the baby.

13b

16

Mother says, "Look what is here."

5b

14

The deer are running.

14b

12

The dog is in the box.

5a

9

The deer is running.

13c

9

Mother says, "Look who

18c

9

The girl is pushed by the boy.

18b

8

The boy is pushed by the girl.

19a

8

This is my hat.

19c

7

That is my hat.

8c

6

The milk spilled.

12d

6

The girl will drink.

16b

6

Mother says, "Who is that girl?."

8d

5

The milk spills,

lid

5

This is a mother cat.

20a

5

The mother shows the baby

lib

4

This is Mother's cat.

17a

4

Daddy has finished dinner.

16a

3

Mother says, "Where is that girl?."

6d

2

The boy sees the

cats.

7a

2

The boy sees the

shelf.

15c

2

The boys write.

is here."

the kitty,
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Sentence No.

No. of Errors

Sentence

4b

1

The boy is sitting.

9a

1

The train hits the car.

9d

1

The car hits the train.

lOd

1

This is her dog.

12c

1

The girl is drinking.

lc

0

The cat is under the chair.

Id

0

The cat is behind the chair.

2d

0

He goes upstairs.

2b

0

She goes upstairs.

,3a

0

The

cat is in the cupboard.

3c

0

The

cat is on the cupboard.

4c

0

The

boy is not sitting.

6c

0

The

boy sees the cat.

7d

0

The

boy sees himself.

10a

0

This

15b

0

The

is their dog.
boy writes.
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ORDER OF DIFFICULTY OF SENTENCES ON THE
RECEPTIVE SECTION OF THE NORTHWESTERN
SYNTAX SCREENING TEST FOR 50
KINDERGARTEN CHILDREN
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Sentence No.

No. of Errors

Sentence

17c

41

Has daddy finished dinner?

14a

38

Is the dog in the box?

20d

35

The mother shows the kitty the baby

13b

30

Mother says, "Look what is here."

19a

26

This is my hat.

20a

26

The mother shows the baby the kitty

16b

25

Mother says, "Who is that girl?."

lib

23

This is Mother's cat.

18c

22

The girl is pushed by the girl.

14b

20

The dog is in the box.

18b

19

The boy is pushed by the girl.

12d

19

The girl will drink.

5b

18

The deer are running.

6d

16

The boy sees the cats.

8d

15

The milk spills.

15b

15

The boy writes.

19c

15

That is my hat.

10a

14

This is their dog.

13c

13

Mother says, "Look who is here."

15c

13

The boys write.

6c

12

The boy sees the cat.

8c

12

The milk spilled.

7a

11

The boy sees the shelf.

lOd

10

This is her dog.

16a

10

Mother says, "Where is that girl?."
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Sentence No.

No. of Errors

Sentence

lid

9

This is a mother cat.

5a

8

The deer is running.

7d

7

The boy sees himself.

17a

7

Daddy has finished dinner.

12c

5

The girl is drinking.

9a

3

The train hits the car.

9d

3

The car hits the train.

lc

2

The cat is under the chair.

2b

2

She goes upstairs.

3c

2

The cat is on the cupboard.

2d

1

He goes upstairs.

Id

0

The cat is behind the chair

3a

0

The cat is in the cupboard.

4b

0

The boy is sitting.

4c

0

The boy is not sitting.
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